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(54) RADIATION SENSITIVE RESIN COMPOSmON. MATERIAL FOR FORMING BUMP AND FOR 
FORMING WIRING AND DRY RLM RESIST i 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a radiation sensitive resin compsn. suitable for use as a material for 
forming a bump and for forming wiring. 

SOLUTION: The radiation sensitive resin compsn. contains (A) an alkali- soluble copolymer consisting of (a) 
constituent units derived from a radical polymerizable compd. having a carboxyl group, (b) constituent units 
derived from a radical polymerizable compd. having a phenolic hydroxyl group and (c) constituent units 
derived from other radical polymerizable compd., (B) a compd. having at least one ethylenically unsatd. 
double bond and (C) a radiation radical polymh. initiator. 

* NOTICES * 

JPO and INPIT are not responsible fori any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1](A) A constitutional unit originating in a radical polymerization nature compound which has the (a) 
carboxyl group, (b) A constitutional unit originating In a radical polymerization nature compound which has a 
phenolic hydroxyl group, (c) A copolymer which has the alkali solubility which consists of a constitutional 
unit originating in other radical polymerization nature compounds, a compound which has an ethyienic 
unsaturated double bond of at least one (B); and a radiation-sensitive resin composition containing (C) 
radiation radical polymerization initiator. 

[Claim 2](A) 1 to 50 % of the weight of constitutional units originating in a radical polymerization nature 
compound in which an Ingredient has the (a) carboxyl group, (b) The radiation-sensitive resin composition 
according to claim 1 being a copolymer which has the alkali solubility which consists of 1 to 50 % of the 
weight of constitutional units originating in a radical polymerization nature compound which has a phenolic 
hydroxyl group, and 5 to 80 % of the wei^t ;of constitutional units originating in a radical polymerization 
nature compound besides (c). 

[Claim 3](b) The radiation-sensitive resin composition according to claim 1 or 2 in which a radical 
polymerization nature eompowd which has a phenolic hydroxyl group which gives an ingredient is ci«nctariz«d by 
being alpha-methyl-p-hydroxystyrene. 

[Claim 4]A dry film resist using the radiation-sensitive resin composition according to claim 1 to 3. 
[Claim 5]An object for bump formation i and a charge of wiring formation material using the 
radiation~sensitive resin composition accordiiig to claim 1 to 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Livention] 

moM 

[Field of the Inventlon]This invention a radiation-sensitive resin composition and this about the object for 
bump formation and the charge of wiring formation material which were used in more detail, It is related with 
the charge of bump formation material and thfe charges of wiring formation material using the suitable 
radiation-sensitive resin composition and thisi for photograph application, such as bump formation 
performed in the case of mounting to manufacture of the circuit board, and the circuit board of a 
semiconductor or electronic parts. 
[0002] 

[Description of the Prior ArljA radiation-sensitive resin composition is applied to the work surface with 
photograph application. The electroforming art which patterns a coat and makes a subject chemical etching, 
electrolytic etching, or electroplating by making this into a mask with photolithography technique 
independentiy. Or rt is a general term of the ^rt of combining and manufacturing several kinds of precision 
component, and the present precision uHra-flne processing technology is in use. In recent years, with 
downsizing of electronic equipment, high integration of LSI and multilayering are progressing rapidly, the 
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multi pin mounting method to the substrate foir carrying LSI in electronic equipment is searched for, and the 
bare chip mounting by the tab method or a fliplchip manner, etc. have attracted attention. In such a multi pin 
mounting method, it is required to arrange a pi-ojection electrode with a height of not less than 1 5 
micrometers called the vamp which is a connection terminal with high precision on a substrate, and in order 
to correspond to the miniaturization of LSI ftjirther, highly precise-ization of a vamp will be further needed 
from now on. 

[0003]AithouEh especially the material used wheri forming such a vamp may be called the charge of bump 
formation material. As a request item over this charge of bump formation material. When plating as that not 
less than 20-micrometer thickness can be formed, having the adhesion over a substrate, and bump 
formation, after performing having the good wettability and plating solution-proof nature to a plating solution, 
and plating, easily and fully exfoliating with release liquid etc. is called for. 

[0004] However, the conventional charge of bump formation material is unsatisfying in the point of adhesion 
with the substrate at the time of the development in a photolithography, the wettability to a plating solution, 
and plating solution-proof nature. The problem from which a resist pattern is omitted arises from a 
substrate at the time of development as the pattern size for forming a vamp will carry out minuteness 
making, if adhesion with a substrate is scarce; at the time of development. If the wettability to a plating 
solution is low, the problem that uniform plati^ig is not formed on a substrate will arise. 
[0005] 

[Problem(s) to be Solved by the Invention]This invention has resolution sufficient by the development 
nature and the not less than 20-micrometer thickness to an alkali developing solution. And excel in adhesion 
with the substrate at the time of development, and the wettability and plating-proof nature to a plating 
solution are shown further, The good wiring by plating can be formed, and the detachability from the 
substrate of a hardened material is also excellent and a radiation-sensitive resin composition suitable as 
the object for bump formation and a charge (rf wiring formation material is provided. 
[0006] 

[Means for Solving the ProblemjA constitutional unit originating in a radical polymerization nature compound 
in which this invention has the (A) and (a) carboxyl group, (b) A constitutional unit originating in a radical 
polymerization nature compound wHiich has aiphenolic hydroxy! group, (c) An alkali solubility copolymer 
containing a constitutional unit originating in other radical polymerization nature compounds, CB) Provide a 
compound which has at least one or more ethylenic unsaturated double bonds, a radiation-sensitive resin 
composition containing (C) radiation radical pjolymerization nature initiator, an object for bump formation 
which consists of this radiation-sensitive resin composition, and a charge of wiring formation material. 
[0007] 

[Embodiment of the Invention]Hereafter, the constituent of the radiation-sensitive resin composition of this 
invention is explained. 

[0008]The <radiation-sensitive resin composition> (A) alkali solubility copolymer : the (A) ingredient used 
for this invention. It is a copolymer (henceforUi "an alkali solubility copolymer (A)-) which has alkali solubility, 
The radical polymerization nature compound which has a carboxyl group usually (a) 1 to 50 % of the weight 
desirable — 5 to 40 % of the weight — especially — desirable — 10-30 weight ». The radical polymerization 
nature compound which has a phenolic hydroxyl group usually (b) 1 to 50 % of the weight A radical 
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polymerization nature compound besides 10 to 30 » of the weight and (c) can usually be especially obtained 20 to 
70» of the weight preferably five to 80% of the weight five to 40% of the weight by carrying out radical 
copolymerization of the 30 to 60 % of the wei^t in a solvent preferably especially. 
[00091(a). It is the (a) ingredient of radical polymerization nature compound this invention which has a 
carboxyl group. The radical polymerization nature compound (henceforth "a carboxyi group compound (a)") 
which has a carboxyl group adjusts the alkali solubility of an alkali solubility copolymer (A), For example, 
acrylic acid, methacrylic acid, crotonic acid, 2-SAKUSHI slag yl ethyl (meta) acrylate, 2-MAREI slag yl ethyl 
(meta) acrylate, 2-hexahydro phthloyi ethyl (rtieta) acrylate, Omega-carboxy-polycaprolactone 
monoacrylate (as a commercial item) For example, Toagosei ARONIKKUSU M-5300, phthalic acid mono- 
hydroxyethyl acrylate (as a commercial item) For example, the company's ARONIKKUSU M-5400, an acrylic 
acid dimer (as a commercial item) For examplie, the company's ARONIKKUSU M-5600, 
2-hydroxy-3-phenoxypropylacryiate (as a commercial item) For example, monocarboxylic acid, such as the 
company's ARONIKKUSU M-5700; the acrylic acid derivative etc. which have carboxyl groups, such as 
dicarboxylic acid, such as maleic acid, fumaric acid, citraconic acid, mesaconic acid, and itaconic acid (meta) 
can be used. These compounds are independejnt, or they can be used, combining them two or more sorts. In 
these, acrylic acid, methacrylic acid, and 2-hexahydro phthloyi ethyl methacrylate are preferred. 
[0010]the constitutional unit originating in the carboxyl group compound (a) occupied in the alkali solubility 
copolymer (A) obtained with a described method is usually 1 to 50 % of the weight — desirable — 5 to 40 s 
of the weight — especially — desirable — It comes out ten to 30« of the weight. Since it will become difficult to 
dissolve a copolymer in an alkali developing solution if there are too few these constitutional units, after 
development, the film remainder is produced and sufficient resolution may be unable to be obtained. 
Conversely, when too large, the solubility over the alkali developing solution of a copolymer becomes large 
too much, and the dissolution of an exposure: part, i.e., film decrease, may become large. 
[001 1](b). It itthe (b) ingredient of radical polymerization nature compound this invention which has a 
phenolic hydroxyl px}up. As a radical polymerization nature compound (henceforth "a phenolic hydroxyl group 
compound (b)") which has a phenolic hydroxyl group, For example, p-hydroxystyrene, m-hydroxystyrene, 
o-hydroxystyrene, alpha-methyl-p-hydroxysljyrene, alpha-methyl-m-hydroxystyrene, 
alpha-methyl-o-hydroxystyrene. 2-allylphenol, 4-allylphenol, 2-allyl-6-methyl phenol, 2-allyl-6-methoxy 
phenol, 4-allyl-2-methoxy phenol, 4-allyl-2.6-^dimethoxyphenol, 4-allyloxy 2-hydroxybenzophenone. etc. 
are raised. In these, p-hydroxystyrene or alpha-methyl-p-hydroxystyrene Is preferred. The constitutional 
unit originating in the phenolic hydroxyl group compound (b) occupied in an alkali solubility copolymer (A) is 
usually 1 to 50 % of the weight and is 5 to 40 % of the weight preferably. If there are too few these 
constitutional units, the resolution of a radiation-sensitive resin composition will fell, if too conversely large, 
the molecular weight of the copolymer obtained will not fully go up, but coat formation of not less than 20 
micrometers of tiiickness will become difficult 

[001 2]The phenolic hydroxyl group compound (b) precursor protected by the functional group convertible 
into a phenolic hydroxyl group after compounding the copolymer which has alkali solubility can also be used 
for the constitutional unit originating in a phenolic hydroxyl group compound (b). As a phenolic hydroxyl 
group compound (b) precursor, p-acetoxystyrene, alpha-methyl-p-acetoxystyrene, p-benzyloxy styrene. 
p-tert-butoxystyrene, p-tert-butoxyoarbo NIROKISHI styrene, p-tert-butyldimethylsiloxy styrene, etc. can 
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be used. The copolymer obtained using these lis convertible for the constitutional unit which originates in a 
phenolic hydroxyl group compound (b) easily !?y the hydrolysis using suitable processing, for example, 
chloride etc. 

[00131(c) use other radical polymerization nature compounds (the following others — it is called 

radical compound (c)") which are the (c) ingredients of other radical polymerization nature compound this 
inventions in order to mainly control the mechanical property of an all<ali solubility copolymer (A) moderately, 
here — "others" — it is a meaning of radical; polymerization nature compounds other than the 
above-mentioned radical polymerization nature compound. As such other radical polymerization nature 
compounds (c), (Meta) Acrylic acid alkyi ester, acrylic acid (meta) aryl ester, dicai^oxylic acid diester, a 
nitrile group content polymerization nature compound, an amide bond content polymerization nature 
compound, fatty acid vinyl, a chlorine content polymerization nature compound, conjugate diolefin, etc. can 
be mentioned. Specifically Methyl (meta) acrylate, ethyl (meta) acrylate. n-butyl (meta) acrylate, sec-butyl 
(meta) acrylate, tert-butyl (meta) acrylate, isopropyl (meta) acrylate, n-hexyl (meta) acrylate, cyclohexyl 
(meta) acrylate, 2-methylcyclohexyl (meta) acrylate, dicyclopentanil oxyethyl (meta) acrylate. Isobornyl 
(meta) acrylate, dicyclopentanil(metha)acrylate, Methoxy dipropylene glycol (meta) acrylate, 
butoxy-dipropylene glycol (meta) acrylate. Acrylic acid alkyI ester, such as methoxy diethylene-glycol 
(meta) acrylate and methoxy propylene glycol (meta) acrylate (meta); A diethyl maleate, Dicarboxylic acid 
diester, such as diethyl fumarate and Itaconicj acid diethyl; Phenyl (meta) acrylate, Acrylic acid (meta) aryl 
ester, such as benzyl (meta) acrylate; Styrene, alpha-methylstyrene, m-methylstyrene, p-methylstyrene, 
vinyl toluene, Nitrile group content polymerization nature compounds, such as aromatic vinyl, such as 
p-methoxy styrene, acrylonitrile, and a methsjcrylonitrile; Acrylamide, amide bond content polymerization 
nature compound [, such as methacrylamide, ]; — fatty acid vinyl [, such as vinyl acetate. ]; — conjugate 
diolefins, such as chlorine content polymerizaition nature compound; 1,3-butadlene, such as VCM/PVC and 
a vinylidene chloride, Isoprene, and 1,4-dimethylbutadiene, can be used. IndependentJy these compounds or 
the constitutional unit originating in other radical polymerization nature compounds (c) which can be 
combined two or more sorts, can be used and are occupied in an alkali solubility copolymer (A), Usually, it is 
5 to 80 K of the weight, is 20 to 70 % of the Weight preferably, and is 30 to 60 X of the weight especially 
preferably. 

[0014]As a polymerization solvent used when manufacturing an alkali solubility copolymer (A). For example, 
methanol, ethanol, ethylene glycol, a dietiiyleiiie glycol. Alcohols, such as propylene glycol; Cyclic ether; 
ethylene glycol monomethyl ether, such as a tetrahydrofijran and dioxane, Ethylene glycol monoethyl ether, 
ethyleneglycol dimethyl ether, Ethylene glyco) diethylether, diethyiene glycol monomethyl ether, Dietiiylene 
glycol monoethyl etiier, diethyiene glycol dimethyl etiier, Diethylene-glycol diethylether, diethylene-glycol 
ethylmethyl ether. The alkyI ether of polyhydi-ic alcohol, such as propylene glycol monomethyl ether and 
propylene glycol monoethyl ether; Ethylene glycol ethyl ether acetate. Aromatic hydrocarbon, such as alkyI 
ether acetate; toluene of polyhydric alcohol, such as diethylene-glycol ethyl ether acetate, propylene glycol 
ethyl ether acetate, and propylene-glycol-monomethyl-ether acetate, and xylene; Acetone, Methyl ethyl 
ketone, methyl isobutyl ketone, cyclohexanone. Ketone, such as 4-hydroxy-4-methyl-2-pentanone and 
diacetone alcohol; Ethyl acetate, Butyl acetate. 2-ethyl hydroxypropionate, 2-hydroxy-2-methylpropionic 
acid ethyl, 2-hydroxy-2-methylpropionic aci<| ethyl, ethoxyethyl acetate. Ester species, such as 
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2-hydroxy-hydroxyethyl acetate and methy! 3-methylbutanoate, 3-methoxy methyl propionate, 3-methoxy 
ethyl propionate, 3-ethoxyethyl propionate, 3-rethoxymethyl propionate, ethyl acetate, and butyl acetate, is 
mentioned. Cyclic ether, the alkyi ether of polyhydric alcohol, the alkyi ether acetate of polyhydric alcohol, 
ketone, ester species, etc. are [ among these i] preferred. 

[0015]As a polymerization catalyst in radical copolymerization. Can use the usual radical polymerization 
initiator and For example, 2,2'-azobis isobutyrbnitrile, Azo compounds, such as 2,2'-azobis 
(2,4-dimethylvaleronitrile) and 2,2'-azobis (4-methoxy-2-dimethylvaleronitrile); Benzoyl peroxide. Organic 
peroxide, hydrogen peroxide, etc., such as lauroyi peroxide, tert-butylperoxy pivalate, and 
l,1'-bis-(tert-butylperoxy) cyclohexane, can be mentioned. When using a peroxide for a radical 
polymerization initiator, it is good also as an initiator of a redox type combining a reducing agent. 
[0016]the weight average molecular weight Mw of the alkali solubility copolymer (A) obtained with a 
described method is usually 1,000-100,000 in gel permeation chromatography method polystvrene 
conversion — desirable — 2,000-50,000 ~ it is 3,000-20,000 more preferably. 
[0017](B). It is the (B) ingredient used for compound this invention which has at least one ethylenic 
unsaturated double bond. The compound (henceforth "an ethylenic unsaturated compound (B)") which has 
at least one ethylenic unsaturated double bond, The aorylate compound which is a compound of a fluid or a 
solid at the ordinary temperature which has at least one ethylenic unsaturation group, and generally has an 
acrylyl group as an ethylenic unsaturation group (meta) in a molecule (meta), or a compound with a vinyl 
group is used preferably. (Meta) Any compound can be used although classified into a monofunctional nature 
compound and a polyfunctional compound as an acrylate compound. As such an ethylenic unsaturated 
compound (B), 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, 2-hydroxy butyl (meta) 
acrylate, methyl (meta) acrylate. Ethyl (meta) acrylate, propyl (meta) acrylate, isopropyl (meta) acrylate. 
Butyl (meta) acrylate, amy! (meta) acrylate, isobutyl (meta) acrylate, tert-butyl (meta) acrylate, pentyl 
(meta) acrylate, Isoamyl Oneta) acrylate, hexyi (meta) acrylate. Heptyl (meta) acrylate, octyl (meta) acrylate, 
isooctyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, nonyl (meta) acrylate, Decyl (meta) acrylate, isodecyl 
(meta) acrylate, undeoyi (meta) acrylate, Dodecylamyl (meta) acrylate, lauryl (meta) acrylate, octadecyl 
(meta) acrylate, stearyl (meta) acrylate, tetrahydrofiirfuryl (meta) acrylate, butoxyethyi (meta) acrylate, 
Ethoxydiethyiene-giycoi (meta) acrylate, benzyl (meta) acrylate, Cyclohexyl (meta) acrylate, phenoxyethyl 
(meta) acrylate. Polyethylene-glycol mono- (rjneta) acrylate, polypropylene-glycol mono- (meta) acrylate, 
Methoxy ethylene glycol (meta) acrylate, ethoxyethyl (meta) acrylate, Methoxy polyethylene-glycol (meta) 
acrylate, phenoxypolyethylene-glycol (meta) acrylate, Phenoxypolwropylene-glycol (meta) acrylate, 
ethoxyethyl (meta) acrylate. Methoxy polypropylene-glycol (meta) acrylate. dicyclopentadienyl (meta) 
acrylate, Dicyclopentanil(metha)acrylate, JISHIKURO pentenyl (meta) acrylate, Tricycio deca nil (meta) 
acrylate, Isbbornyl (meta) acrylate, Bomyl (meta) acrylate, diacetone (meta) acrylamide, 
isobutoxymethyl(meta) acrylamide, N-vlnyl pyrrolldone. N-vlnylcaprolactam, N,N-dimethyl(meta) acrylamide, 
tert-octyl(meta) acrylamide, dimethylamlnoetjiyi (meta) acrylate. Diethylaminoethyl (meta) acrylate, 
7-amino-3.7-dimethyloctyl (meta) acrylate. Dimethyl maleate, a diethyl maieate, dimethyl fumarate, diethyl 
fumarate, 2-hydroxyethyl methacrylate, ethyljsne-glycol-monomethyl-ether (meta) acrylate, 
Ethylene-glycol-monoethyl-etiier (meta) acrylate, glycerol (meta) acrylate, Monofunctional monomers, such 
as acrylic acid amide, an methacrylic acid amide, acrylonitrile (meta), methyl (meta) acrylate, ethyl (meta) 
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acrylate, isobutyl (meta) acrylate, and 2-ethylhexyl (meta) acrylate, are mentioned. 
[0018]As a polyfunctional compound, for exaniiple TORIMECH! roll pro pantry (meta) acrylate, Penta ERIS 
RITORUTORI (meta) acrylate, ethylene glycol; di(metha)acrylate, Tetraethylene glycol di(metha)acrylate, 
poly ethylene glycol di(metha)acrylate, 1, 4-butanediol di(metha)acrylate, butylene glycol di(metha)acrylate, 
Propyleneglycol dl(meth) acrylate, TORIMECHi roll pro pansy (meta) acrylate, 1 ,6-hexanediol 
di(metha)acrylate, neopentyl glycol di(metha)acrylate, TORIMECHI roll pro pantry (meta) acrylate, 
trls(2-hydroxyethyl)isocyanuratetri(meth)acrylate, Tris(2-hydroxyethyl) isoSHIANURETOJI (meta) acrylate, 
Tricyclodecane dimetha- NORUJI (meta) acrylate, the epoxy (meta) acrylate which made acrylic acid (meta) 
add to diglycidyl ether of bisphenol A, ***5M?*****4***A** (meta) acryloyi hydroxyethyl ether, 
3f:;)t:t:9Ni>(:>N'!|'>Mi>»:>N«A** (meta) acryloyloxyethyl hydroxyethyl ether, **************A+* (meth)acryloyloxy 
ROKISHI methyl ethyl ether, Tetramethylol prppane tetra (meta) acrylate, penta ERIS RITORUTORI (meta) 
acrylate, Pentaerythritol tetra (meta) acrylate, dipentaerythritol penta (meta) acrylate, dipentaerythritol 
hexa (meta) acrylate, etc. are mentioned. 

[001 9]The compound marketed can also be used for these ethylenic unsaturated compound (B) as it is. As 
an example of the compound marketed, ARONIKKUSU M-210. said M-309, said M-310, said M-400. said 
M-7100, said M-8030. said M-8060. said M-8100, said M-9050. said M-240, said M-245. said M-6100. said 
M-6200, said M-6250, said M-6300. Said M-e400, said M-6500 (above. Toagosei make), KAYARAD R-551, 
said R-712, the TMPTA, The HDDA. the TPGDA. the PEG400DA, the MANDA, the HX-220, the HX-620, 
said R-604, the DPCA-20. DPCA-30. the DPCA-60. the DPCA-120 (above) Nippon Kayaku Co., Ltd. make 
and screw coat #295 — said — 300 — said -7 260 — said — 31 2 and said 335H.P. — said — 360, GPT, and 
SPA — said — 400 (above. OSAKA ORGANIC CHEMICAL INDUSTRY, LTD. make) etc. can be raised. 
[0020]These ethylenic unsaturated compound (B) Is 25-150 weight section especially preferably 20 to 200 
weight section more preferably ten to 250 weight section preferably to copolymer (A) 100 weight section 
which is independent or may use two or more sorts together, and has alkali solubility. The sensitivity at the 
time of exposure may fall easily that they are: less than ten weight sections, when 250 weight sections are 
exceeded, compatibility with a copolymer (A) jmay worsen, and it may become difficult for preservation 
stability to fall or to form a not less than 20-jTiicrometer thick film. 

[00211(C) As a radiation radical polymerizatioh initiator (henceforth "a radiation radical polymerization 
initiator (C)") which Is the (C) ingredient of radiation radical polymerization initiator this invention, For 
example, acyloins, such as alpha-diketone; benzoin, such as benzyl and diacetyl; Benzoin methyl ether, 
Acyloin ether, such as benzoin ethyl ether and benzoin iso-propyl ether; A thioxan ton, 2,4-diethylthio 
xanthone and thio xanthone 4-sulfbnic acid, Benzophenone, 4,4'-bis(dimethylamino)benzophenone, 
Benzophenones, such as 4,4-bis(diethylaminb)benzophenone; An acetophenone. p-dimethylamino 
acetophenone. alpha, and alpha-dimethoxy- alpha-acetoxybenzophenone. An alpha and alpha-dimethoxy- 
alpha-phenytacetophenone, a p-methoxy acetophenone, 1-[2-methyl-4-methyltiiio phenyl]-2-morpholino 
1-propanone, Acetophenones, such as an alpha and alpha-dimethoxy- alpha-morpholino methylthio 
phenylacetophenone and 2-benzyl-2-dimethylamino 1-(4-morpholinophenyl)-butan-1-one; Anthraquinone, 
Quinone. such as 1.4-naphthoquinone; Phenacyl chloride, tribromonethyl phenylsulfbne. Halogenated 
compounds, such as tris (trichloromethyl)-s-triazine; [1,2'-screw imidazole]-3,3',4,4'-tetraphenyl, 
[1,2'-screw imidazole] Screw imidazole derivatives, such as -1 ,2'-dichiorophenyl 3,3',4.4'-tetraphenyl, 
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Peroxides, such as di-tert-butyl peroxide; Acyl phosphine oxide, such as 2,4,6-trimethyl benzoyldiphenyl 
phosphine oxide, is mentioned, As a commercial item, it is IRGACURE 184, 651, 500, and 907, CGI369, and 
CG24-61 (above). Made in Tiba Speciaity Chemicals, RUSHIRINLR8728, RUSHIRIN TPO (above, BASF A.G. 
make). DAROKYUA 1 116 and 1173 (above, made in Tiba Specialty Chemicals), YUBEKURIRU P36 (product 
made from UCB), etc. can be mentioned. The compound which has hydrogen donating property like 
mercaptobenzothioazole and mercaptobenzooxazol if needed can also be used together with the 
above-mentioned optical radical polymerization initiator. 

[0022]As a desirable compound, in various radiation radical polymerization initiators mentioned above, 
1-[2-methyi-4-methylthio phenyl]-2-morpholino 1-propanone, 2-benzyl-2-dimethylamino 1 
-(4-morpholinophenyl)- Butan-1-one, Acetophenones, such as an alpha and alpha-dimethoxy- 
alpha-phenylacetophenone. Phenacyl chloride, tribromonethyl phenylsulfone, 2,4,6-trimethyl 
benzoyldiphenyl phosphine oxide. Concomitant use with 1 ,2'-screw imidazole derivatives, 4,4'-diethylamino 
benzophenone, and mercaptobenzothiazole, RUSHIRIN TPO, IRGACURE 651, etc. can be mentioned. These 
compounds are independent, or they can be used, combining them two or more sorts. The amount used is 2 
- 30 weight section especially preferably one to 30 weight seetion more preferably 0.1 to 50 weight section preferably 
to alkali solubility copolymer (A) 100 weight section. When it is easy to be influenced by radical inactivation 
according tiiat this amount used is 1 or less % of the wei^t to oxygen (fall of sensitivity) and 50 % of the 
wei^t is exceeded, there is a tendency for compatibility to worsen or for preservation stability to fall. It is 
also possible to use together these radiation radical polymerization initiator and a radiosensitizing agent. 
[0023] Other ingredients: I n this invention, ingredients other than the copolymer (A) which has 
above-mentioned alkali solubility, an ethylenic unsaturated compound (B), and a radiation radical 
polymerization initiator (0), such as a solvent! and various kinds of additive agents, can be used if needed. 
[0024]What can dissolve uniformly an alkali solubility copolymer (A) and each ingredient, and does not react 
to each ingredient as an organic solvent is u^d. As such an organic solvent, the polymerization solvent 
used when manufacturing an alkali solubility dopolymer (A), and the same solvent can be used, 
N-methyHbrmamide, N.N-dimethylformamide, :N-methy[fonmanilide, N-methylacetamide, 
N,N-dimethyiacetamide, N-methyl pyrrolidone. dimethyl sulfoxide, benzyl ethyl ether, Dihexyl ether, 
acetonylacetone, isophorone, caproic acid, Caprylic acid, 1-octanol, 1-nonanol, benzyl alcohol, High boiling 
point solvents, such as benzyl acetate, ethyl benzoate, a diethyl oxalate, a diethyl maleate, 
gamma-butyrolactone, ethylene carbonate, propylene carbonate, and a phenyl cellosolve acetate, can also 
be added. 

[0025]In these organic solvents, from solubility, reactivity with each ingredient, and the ease of coat 
formation. The alkyi ether of polyhydric alcohiol, such as ethylene glycol monoethyl ether and diethylene 
glycol monomethyl ether; Ethylcellosolve acetate. The alkyI ether acetate of polyhydric alcohol, such as 
propylene-glycol-monomethyl-ether acetate; 3-ethoxyethyl propionate, Ester species, such as 3-methoxy 
methyl propionate and 2-ethyl hydroxypropiopate; ketone, such as diacetone alcohol, is preferred. The 
amount of the above-mentioned solvent used can be suitably decided according to a use, a coating method, 
etc. 

[0026]Thermal polymerization inhibitor can be added in the radiation-sensitive resin composition of this 
invention. As such thermal polymerization inhibitor, pyrogallol, benzoquinone, hydroquinone, Methylene blue, 
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tert-butylcatechol, monobenzyl ether, Methylhydroquinone, amyl quinone, friend ROKISHI hydroquinone, 
n-butylphenol, Phenol, hydroquinone monopropyl ether, 4,4'-(1-methylethylidene) screw (2-methyl phenol), 
4,4'-(1~methylethylidene) screw (2,6-dimethylphenol), 4, and 4'-[1 - 

[4-( 1 -(4-hy dr oxy pheny I)- 1 -methyl ethyl) phenyl] An ethylidene] bisphenol, 4,4',4 ethylidenetris 
(2-methyl phenol) and 4,4',4"-ethylidenetrisphenol, 1,1,3-tris (2,5-dimethyl- 

4- hydroxyphenyl)-3-phenylpropane, etc. can be mentioned. The amount of these compounds used is five or 
less weight sections preferably to copolymer (A) 100 weight section which has alkali solubility. 

[00271a surface-active agent can also be blended with the radiation-sensitive resin composition of this 
invention in order to raise spreading nature, antifoam, leveling nature, etc. As a surface-active agent, it is 
BM-1000 and BM-1100 (above), for example. ;BM The product made by KEMI, the megger ftjck F142D, said 
F1 72, said F1 73, said F1 83 (above) The Dainippon Ink & Chemicals, Inc. make, Fluorad FC-1 35, the FC-1 70C, 
The FC-430, the FC-431 (above, Sumitomo 3M make). The Sir chlorofluocarbon S-1 12, said S-1 13, said 

5- 131, said S-1 41, said S-1 45 (above) The fluorochemical surfactant marketed with trade names, such as 
the Asahi Glass Co., Ltd. make, SH-28PA, said-190, said-193. SZ-6032, and SF-8428 (above, Dow Conning 
Toray Silicone make), can be used. The loadings of these surface-active agents are five or less weight 
sections preferably to copolymer (A) 100 weight section which has alkali solubility. 

[0028]In order to raise an adhesive property w'th a substrate, a bonding assistant can also be used for the 
radiation-sensitive resin composition of this invention. As a bonding assistant, a functionality silane coupling 
agent is effective. With a functionality silane coupling agent here A carboxyl group, a methacryioyi group. 
The silane coupling agent which has reactive substltuents, such as an isocyanate group and an epoxy group, 
is meant. As an example, trimethoxysilyl benzoic acid, gamma-methacryloxpropyl trimethoxy silane, 
Vinyitriacetoxysilane, vinyltrimetoxysilane, gaijnma-isocyanate propyl triethoxysilane, 
gamma-giycldoxypropyltrimetoxysiiane, beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, etc. can be 
mentioned. As for the loadings. 20 or less weight sections per alkali solubility copolymer (A) 1 00 weight 
section are preferred. 

[0029]In order to perform soluble fine adjustment to an alkali developing solution to the radiation-sensitive 
resin composition of this invention, Acetic acid, propionic acid, n-butanoic acid, iso^butanolc acid, n-valeric 
acid, an iso-valeric acid, Monocarboxylic acid; such as benzoic acid and **** leather acid; Lactic acid, 
2-hydroxybutyric acid, 3-hydroxybutyrlc acid; salicylic acid, m~hydroxybenzoic acid, para-hydroxybenzoic 
acid, 2-hydroxy **** leather acid, SHiydroxy;**** leather acid, 4-hydroxy *=M»* leather acid, 
Hydroxymonocarboxylic acid, such as 5-hydroxy isophthalic acid and SHIRINGIN acid; Oxalic acid. Succinic 
acid, glutaric acid, adipic acid, maleic acid, itabonic acid, hexahydrophthalic acid, Phthalic acid, isophthalic 
acid, terephthalic acid, 1, 2-cyclohexanedicarboxylic acid, 1 ,2.4-cyclohexane tricarboxylic acid, trimellitic 
acid, pyromellitic acid. Polyvalent carboxylic acid, such as cyclopentane tetracarboxylic acid, 
butanetetracarboxyiic acid, and 1 ,2,5,8-naphthalene tetracariaoxylic acid; ftaconic acid anhydride, A succinic 
anhydride, anhydrous citraconic acid, anhydrous dodecenyl succinic acid, anhydrous TORIKARUBANIRU 
acid, a maleic anhydride, anhydrous hexahydriophtiialic acid, anhydrous methyl tetrahydrophtal acid, 
anhydrous himic acid, 1.2.3,4-butane tetracarboxylic dianhydride, cyclopentane tetracarboxylic dianhydride, 
Acid anhydrides, such as phthalic anhydride, pyromellitic dianhydride, trimellitic anhydride, anhydrous 
benzophenone telracarboxylic acid, ethylene iglycol screw anhydrous trimellitate, and glycerin tris 
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anhydrous trimellitate, can also be added. 

[0030]To the radiation-sensitive resin composition of this invention, a filler, colorant, a viscosity controlling 
agent, etc. can also be added if needed. As a filler, silica, alumina, talc, bentonite, zirconium silicate, 
granulated glass, etc. can be mentioned. As colorant, extender; flowers of zinc, such as an alumina hydrate, 
clay, barium carbonate, and barium sulfate. Lead white, the chrome yellow, red lead oxide, ultramarine, 
Prussian blue, titanium oxide, zinc chromate, red ocher. Inorganic pigments, such as carbon black; Brilliant 
carmine 6B, Permanent Red 6B, Permanent Red R, benzidine yellow, copper phthalocyanine blue. Organic 
colors, such as Phthalocyanine Green; acid dye, such as direct color; low serine, such as basic stain; direct 
Scarlett, such as magenta and a rhodamine, and a direct orange, and metanil yellow, is mentioned. Bentonite, 
silica gel, an aluminium powder, etc. can be mentioned as a viscosity controlling agent. The loadings of these 
additive agents should Just be a range which does not spoil the essential characteristic of a constituent, and 
are 50 or less % of the weight to the constituent obtained preferably. 

[0031] Preparation of a radiation-sensitive resitn composition : In order to prepare the radiation-sensitive 
resin composition of this invention. In not adding a filler and paints, each ingredient of the above (A), (B), and 
(C), What is necessary is for what is necessary just to be to accept necessity, to mix and to stir other 
ingredients by the usual method, to use dispersion machines, such as dissolver, a homogenizer, and 3 roll 
mills, in adding a fiHer and paints, to distribute and just to mix these ingredients. Each ingredient or the 
constituent obtained may be further filtered using a mesh, a membrane filter, etc. if needed. 
[0032] Direction for use of a radiation-sensitive resin composition : a ccording to a use, the 
radiation-sensitive resin composition of this invention which was described above. On the method of using it 
while it has been liquefied, or a flexible base film beforehand, a photosensitive resin composition can be 
applied and dried, a photosensitive coat (photosensitive layer) can be formed, and it can use by any method 
of the method (the dry film method) of using this for a substrate, sticking it However, as for the 
photosensitive layer by which it was formed pn the base film in the case of the dry film method, it is 
preferred at the time of intact to laminate and save a cover film on this. 

[0033]As a base film for dry films, synthetic riesin films, such as polyethylene terephthalate (PET), 
polyethylene, polypropylene, polycarbonate, polyether sulphone, and polyvinyl chloride, can be used, for 
example. The thickness of a base film has the preferred range of 15-125 micrometers. 
[0034]An applicator, a bar coating machine, a: roll coater, a curtain flow coater, a die coater, a spin cootor, 
screen-stencil, etc. are used for formation of a coat The range of 10-1 50 micrometers is suitable for the 
thickness of a coat by the thickness after desiccation. 

[0035]The cover film for dry films is for protecting the photosensitive layer at the time of intact stably, and 
is removed at the time of use. Therefore, it is not necessary to separate at the time of intact but and it is 
necessary to have moderate detachabllity soithat it can remove easily at the time of use. As a cover film 
which fijlfills such conditions, a PET film, a polypropylene film, a polyethylene film, etc. can be used. The 
above-mentioned film which coated or burned silicone may be used. As for the thickness of a cover film, 
about 15-100 micrometers is good. 

[0036]A cover film has oxygen impermeableness and prevents the adverse effect of oxygen at the time of 
exposure.In order to prevent adhesion of the photo mask for pattern formation to which it is stuck at the 
time of exposure, the layer of a water soluble resin composition can be further formed on a photosensitive 
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layer (when it is such a dry film, on the layer of a water soluble resin composition, a cover film is laminated 
and saved). The layer of a water soluble resin composition is formed by applying and drying the 5 to 20-% of 
the weight solution of polyvinyl alcohol or partial saponification polyvinyl acetate so that it may become 
1-10 micrometers of dry membrane thickness. In the solution of a water soluble resin composition, ethylene 
^ycol, propylene glycol, a polyethylene glycol, etc. can also be added. On the occasion of preparation of this 
solution, a solvent for example, methanol, ethylene glycol monomethyl ether, acetone, etc. can also add a 
watei^soluble commercial defoaming agent etc. in consideration of the viscosity of liquid, and antifoam. 
[0037]Next, it explains in more detail about the formation method of a coat (photosensitive layer), and the 
approach of a coat. 

[0038] 1. A formation method of a coat : 1-1 A desired coat can be formed by applying the photosensitive 
resin composition solution mentioned above When a liquid resin composition was used on a predetermined 
substrate, and removing a solvent with heating. As a coating method to a substrate top, a spin coat method, 
the roil coat method, screen printing, the applicator method, etc. are applicable. Although the drying 
condition of the coat of this invention constituent changes with thickness of the kind of each ingredient in a 
constituent, a blending ratio, and a coat, etc., 60-160 **, it is 80-1 50 ** preferably, and is usually a for [ 5 to 
20 minutes ] grade. When drying time is too brief, the adhesion condition at the time of development 
worsens, and when too long, the fall of the resolution by a heat fogging may be caused. The substrate face 
needs to be coated wth metal, when carrying out plating treatment of the substrate which applied the 
radiation-sensrtlve resin composition of this invention and forming a vamp or wiring. Although methods of 
coating a substrate face with metal include tiie method of vapor-depositing metal, the method of carrying 
out sputtering, etc., the coating method in paKioular of the metal used for the substrate used in this 
invention is not limited. 

[0039]l-2 When a dry film is used. In using ah above-mentioned dry film, a cover film is exfoliated and it 
transfers a photosensitive layer to a substrate. As a transfer method, the thermo-compression-bonding 
method which heats the substrate beforehand is preferred. As well as the case where it is liquefied and is 
used when using a dry film, using the substrate which coated metal, plating treatment can be carried out and 
wiring can be formed. 

[0040]2. The radiation irradiation method : the obtained photosensitive coat can be irradiated with the 
ultraviolet rays or visible light whose wavelength is 300-500 nm via the photo mask which has a 
predetermined pattern, for example, exposur4 parts other than a vamp pattern or a circuit pattern can be 
stiffened. Radiation means ultrawolet rays, viisible light, a far ultraviolet ray. X-rays, an electron beam, etc.. 
and a low pressure mercury lamp, a high-preslsure mercury-^apor lamp, an ultrahigh pressure mercury lamp, 
a metal halide lamp, argon gas laser, etc. can | be used as a light source here, ^though a dose of radiation 
changes with the kind of each ingredient in a! constituent loadings, thickness of a coat etc.. when it is 
high-pressure mercury-vapor lamp use, for eixample, it is 100 - 1500 mJ/cm^ 

[0041]3. Developing method : as a developing method after radiation irradiation, use an alkaline aqueous 
solution as a developing solution, dissolve and remove an unnecessary non-exposed area, make only an 
exposure part remain, and obtain the hardening layer of a prescribed pattern. As a developing solution, for 
example Sodium hydroxide, a potassium hydrtate, sodium carbonate, A sodium silicate, metasilicic acid 
sodium, an ammonia solution, ethylamine, N-propylamine, dietiiylamine, din-propylamine, triethylamine, 
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Methyldi ethylamine, dimethylethanolamine, trjethanolamine, The solution of alkali, such as 
tetramethylammonium hydroxide, tetraethyianhmoniumhydroxide, pyrrole, piperidine, 1 ,8-diazabicyclo 
[5.4.0]-7-undecene, and 1 ,5-diazabicyclo [4.3i.0]-5-nonane, can be used. The solution which carried out 
adequate amount addition of water soluble organic solvents and surface-active agents, such as methanol 
and ethanol, can also be used for the solution of the above-mentioned alkali as a developing solution. 
Although developing time changes wrth thickness of the kind of each ingredient in a constituent, a blending 
ratio, and a coat, etc., it may usually be for 30 to 360 seconds, and any, such as a liquid peak method, a 
dipping method, a paddle method, a spray method, and the shower developing-negatives method, may be 
sufficient as the method of development. After development performs stream washing for 30 to 90 seconds, 
and it is made air-dry using an air gun etc., or it is made to dry it under heating, such as a hot plate and oven. 
[0042]4. post-processing: — the photosensitive coat which consists of a constituent of this invention — 
the aforementioned radiation irradiation — although it can be made to fully harden, it can be made to harden 
further with additional radiation irradiation (henceforth a postexposure) and heating according to a use 
Although It can carry out in said radiation irradiation method and a similar way as a postexposure and a dose 
of radiation in particular is not limited, in high-pressure mercury-vapor lamp use, 100 - 2000 mJ/cm^ is 
preferred. Using heating apparatus, such as a hot plate and oven, if the method at the time of heating is on 
a predetermined temperature, for example, time predetermined at 60-100 **, for example, a hot plate, it 
should just carry out heat-treatment for 5 toi60 minutes in 5 to 30 minutes, and in oven. By this 
post-processing, the hardening layer of a prescribed pattern which has the still better characteristic can be 
obtained. 

[0043]5. The substrate which performed plating ireatment post-processing is immersed In the various 
plating solutions for electroplating, and plate by setting up a cunrent value and resistance welding time so 
that it may become desired plating thickness^ 

[0044]6. What is necessary is just to immerse this substrate in the release liquid under stirring for 5 to 30 
minutes at 50-80 **, in order to exfoliate thei hardening layer of this invention frtim exfoliation processing:, 
for example, the substrate which carried out plating treatment As release liquid used here, the solution of 
quarternary ammonium salt and the mixed solution of quartemary ammonium salt, dimethyl sulfoxide, and 
water can be raised, for example. 
[0045] 

[ExamplelHereafter, although the example of this invention is described concretely, this invention is not 
limited to these. Except for the case where it shows clearly especially, a "part" shows a "weight section" 
and "% of the weight" is shown"%." 

[0046]After carrying out the nitrogen purge of the flask to which example of <composition of alkali solubility 
copolymer (A)> composition A-1 d ry ice / methanol dephlegmator was attached, 3.0 g of 2,2'-azobis 
isobutyronitrile was taught as a polymerizatioh initiator, and 100.0 g of 3-ethoxyethyl propionate was taught 
as a solvent, and it stirred until the polymerization initiator dissolved. Then, after teaching 35.0 g of 
alpha-methyl-p-hydroxystyrene, the methacrylic acid 1 5.0g, and 50.0 g of n-butyl acrytate, stirring was 
begun gently. Subsequently, the temperature of the solution was raised at 80 and the polymerization was 
performed at this temperature for 7 hours. Then, the resultant was dropped at a lot of methanol, and the 
resultant was solidified. It remelted to the tetrahydroftiran of a congelation and the weight after rinsing this 
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congelation, and was made to solidify again with a lot of methanol. After performing this 
remeiting-coagulation operation a total of 3 times, vacuum drying of the obtained congelation was carried 
out at 40 ** for 48 hours, and the target copolymer A-1 was obtained. 

[0047]Aocording to Other synthetic examples and the presentation table of the example of comparison 
composition f ollowing table 1 , the kind and quantity of the compound were changed and also the copolymer 
of A-2 to A-18 was compounded like the syrnthetic example A-1 .Example CAof comparison composition-1 
and CA-2 were obtained sima«iy. 
[0048] 
[Table 1] 
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cable address: — azobisuisobutironitorlru: 2,2'-azobis isobutyronitrile si : 3-ethoxyethyl propionate s2: 
3-ethoxymethyl propionate al: Methacrylic acid a2: 2-hexahydro phthloyi ethyl methacrylate b1: . 
alpha-methyi-p-Hiydroxystyrene b2: . aipha-methyl-m-hydroxystyrene b3: . 4-allylphenol cl : n-butyl 
acrylate c2: N-butyl methacrylate c3: Dicyclppentanil acryiate c4: Dicyclopentanil methacrylate c5: Styrene 
c6: Isoprene c7: Butadiene > 
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[0049] Copolymer A-1 obtained in the example 1 of example 1 composition 50.0 g is dissolved in 122.2 g of 

3- ethoxyethyl propionate, As an optical radical polymerization initiator, 3.34 g of [1,2'-screw 
imidazoie]-1 ,2'-dichlorophenyl 3,3'.4,4'-tetraphenyl, 3.34 g of 4,4'-bis(diethylamino)benzophenone, 2.01 g of 
mercaptobenzothiazole, ARONIKKUSU M-8060 (made by Toagosei) 66.8g, 20.1 g of dicyclopentanll 
methacrylate, As a bonding assistant. 0.7 g of gamma-glycidoxypropyltrimetoxysilane, 
4,4m-[4-[1-(4-hydroxyphenyl)-1-methylethyl] phenyl] ethyiidene} bisphenol 2,7g was dissolved as a 
surface-active agent as BM-1000 (BM produpt made by KEMI) 0.4g, and thermal poiymerizatton inhibitor, 
and it was considered as the uniform constituent solution. This constituent solution was filtered with the 
capsule filter with the aperture of 30 micrometers, and the radiation-sensitive liquid resin composition was 
obtained. 

t0050]Accordins to Example 2 - the 20 following table 2. the radiation-sensitive liquid resin composition of 
Examples 2-20 was obtained like Example 1 except having changed the presentation. 
[0051]The dry film was prepared using the radiation-sensitive liquid resin composition obtained in example 
21 Example 1 .Asa base film, the die coater was used on the 50-micrometer-thick PET film ( G2 by Teijin, 
Ltd.), the radiation-sensitive liquid resin composition obtained in Example 1 was applied, and the 
25-micrometer-thick photosensitive coat (dry film) was obtained.On said coat, a$ a cover film, the 
25-micrometer-thick detachabillty PET film (Product GF[ made from TAMAPOLY Maher ]-1) was laminatad, 
and the coat was protected. 

[0052]Example 21 and Example 22 which is dry films similarly were acquired except having used the 
constituent obtained in Example 2 as an example 22 radiation-sensitive liquid resin composition. 
[0053]The comparative example 1 and the comparative example 2 as well as Example 1 were acquired 
except having used CA-1 and CA-2 which w6re obtained in the example of comparison composition »the 
comparative example 1 and a comparative example 2 radiation-sensitive liquid resin composition. 
[0054]Preparation 1-1 of a <evaluation (1) of the characteristic> coat When a liquid resin composition Is 
used, after applying said solution with a spinner on tiie substrate which gave the golden coat of 
0.1 -micrometer thickness on a 4-inch silicon! wafer, Prebake was carried out on the hot plate for 5 minutes 
at 90 **, and the coat of about 30 micrometers of thickness was formed. 

[0055] 1-2 After heating beforehand the 4-inch silicon wafer which was gold-plated in the case of the dry 
film at 80-120 **, The detachability film on the dry film obtained in the example was exfoliated, it put on the 

4- inch silicon wafer which gold-plated the photosensitive layer side, the dry film was transferred on the 
wafer by thermocompression bonding, and the sample for evaluation was created. 

[0056](2) The golden coat silicon wafer w'Ah a coat obtained by the evaluation above of resolution was 
irradiated with the ultraviolet rays of 1000 m<l/cm* fi-om the high-pressure mercury-vapor lamp (MAI 00 by 
Karl Suss) via the mask for resolution measurement.After camming out shower development of this for 90 
seconds by 23 ** and shower pressure 0.5 kgf/cm^ using tetramethylammonium hydroxide 0.5% solution, 23 
** stream washing was canHed out. the nitrogen blow of the substrate was carried out, and the hardening 
layer of the prescribed pattern was obtainedf This was observed with the optical microscope and tine 
minimum part pantograph bounce width which remains on a wafer was measured. The result was shown in 
Table 3. 

[0057](3) Sectional shape was observed for the pattern shape after the development in the evaluation 
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above (2) of pattern shape with the scanning electron microscope, and pattern shape was evaluated. There 
is no skirt length to a substrate and the thing of "O" and the other pattern shape was judged for the thing of 
the pattern shape which the degree of wall angle holds at 90 ** +*10 ** to be "x." The result was shown in 
Table 3. 

[0058](4) The gold plate withstand type test was done for the check of the evaluation plating tolerance of gold 
plate tolerance, good wiring, and bump formation performance.The wafer with a prescribed pattern obtained 
above (1) is divided into one fourth, The cyanogen liquid gilding which heated the divided wafer at 40 ** 
"tempeh REXX 401 (after being immersed in the Electroplating Engineers of Japan, Ltd. make" for 5 
minutes) After forming a gold bump with a sink thickness of about 16 micrometers for 1.4 mA (0.85 A/dm^) 
current for 5 minutes, it was pure and stream washing of the wafer was carried out. The same operation is 
repeated twice, two pieces of wafers are observed with viewing and an optical microscope, there are no 
peeling and swelling of a pattern, and the case where "0" and a pattern had peeling and a swelling in the 
case where the pattern shape before immersion is held as it is was judged to be "x." The result was shown 
in Table 3. 

[0059](5) After applying said radiation-sensitive resin solution with a spinner on the substrate which gave 
the golden coat of 0.1 -micrometer thickness on the evaluation silicon wafer of 4 inches of adhesion with a 
substrate, prebake was carried out on the hot plate for 5 minutes at 90 **, and the coat of 30 micrometers 
of thickness was formed. Next, it irradiated with the ultraviolet rays of 1000 mJ/cm^ via the mask for 
resolution measurement using the high-pressure mercury^apor lamp (MAI 00 by Karl Suss). Shower 
development of this silicon wafer was carried out for 90 seconds using tetramethylammonium hydroxide 
solution 0.5% by the temperature of 23 **, and shower pressure 0.5 kgf/cm*. The stream washed for 1 
minute after development using ultrapure water at 23 **. carrying out microscope observation of the 
obtained pattern — an adhesion side with the substrate of a pattern — being narrow (crevice) — the case 
where it Is not observed — the adhesion side of "O", a pattern, and a substrate — being narrow (crevice) 
— the case where it was observed was Judged to be "x." The result was shown in Table 3. 
[0060](6) The substrate to which the wettabje evaluation prescribed pattern of plating was attached was 
pulled out after being immersed in said plating solution for 1 minute, the wettability of plating visually was 
checked, the case where it was good was judged to be "O". and the case where it was bad was judged to be 
"x." The result was shown in Table 3. 

[0061](7) From the silicon wafer after the gold plate obtained by the detachabilrty above-mentioned **, 
since the hardening layer of a prescribed pattern is exfoliated. This silicon wafer is immersed in the release 
liquid (dimethylsulfbxide solution of 0.5% tetramethylammonium hydroxide (1.5% water)) under stirring for 5 
minutes at 50 **, The hardening layer of the prescribed pattern was exfoliated (the wet method), ****** of 
the hardening layer residue on a substrate was observed using the optical microscope, and detachability 
was evaluated. These results were shown in Table 3. 
[0062] 
Dable 2] 
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The kind and quantity *1 C-1/C-2/C-3=3.34/3.34/2.01*2 C-4/C-5=22.0/12.0 cable address of an initiator 
M8060 : ARONIKKUSU IVI-8060M5600 : ARONiKKUSU IVI~5600 (initiator) 
(C-1: .) 1,2'-scr6w imidazole-1, 2'-dichloropHenyl 3,3',4,4'-tetraphenyl C-2 : 

4,4'H3is(diethylamino)benzophenone C-3: Mei^captobenzothiazole C~4:2,4,6-trimetliyl benzoyl dipheny I 
phosphine oxide (RUSHIRIN TPO) 

C-5: 2.2-dimethoxy- 1,2-diphenylethan 1-orte (IRGACURE 651) 
Solvent: si : 3-ethoxyethyl propionate s2: 3-fethoxymethyl propionate s3: 
Propylene-glycol-monomethyl-ether acetate (PGMEA) 
[0063] 
[Table 3] 



16 



JP 2000-039709 

















^ffi'p'J 1 
























































































O 


o 


o 


O 
































^1^^ 10 




o 












2 0 












^ffiiJH IS 


3 0 


0 


o 






















HffiW 14 






— - — ' 










20 


0 










IS 














17 


20 


o 




0 






SilSffl IB 




0 


0 










£0 
















o 


o 


0 










o 










^ffiW! 22 






























80 


X 


X 


X 







[0064] 



[Effect of the InventionjThe development by an alkaline aqueous solution is possible for the 
radiation-sensitive resin composition of thisllnvention, and the radiation-sensitive dry film using it It has 
the resolution of 50 micrometers or less by inot less than 20-miorometer thickness, and moreover, it can 
excel in adhesion with the substrate at the time of development, the wettability to a plating solution and the 
plating solution-proof nature to a plating solvition can be shown llirther, and the good wiring by plating can 
be formed, and the exfoliation from a hardened material is also excellent 
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[1**^1] (A) (a) ^/L-iit^-^/uS^^ti-S? 

i^i}juM-^it^mi^^^-f^mi&mA. (b) 

(c) ft^^v^^/i-a-^wt-^ifeiiSJKi-s 

•rsft-a-^i, teitx (c) ii*ti»7-:^*/i'a^llfe?iiJ, 

fia%, (b) 7^/-7H4*sf£^;t-r5vi?*/ps 
^tt^b'g-iatiAjs-rssi/iJc^ry.i-s omm%. (c) 

fc ISfS*« 2 IE*® jSJScWfiH±«Mg«ajS*, 

[ss*^ 4 1 1 ~ 3 mi(r>mimmmmm. 

[IS*:® 5] lt*3Si~3sE^®jSM*fi8H±Wm^ 
[0 0 0 11 

[0002] 

T A b;&^^7 y y 5- y^itir x.^^7^y yjgg 



[0 0 0 3] :L(Di^of£^<-yfi:m^S.-t^t^\:im.m^ 
2 0m mE;±<»lRJf ^J^^T't 5 C i: . 

[0 0 0 41 L:i>U ffiS^/O-yji^fiEfflW^il. 7:^ 

[0005] 

[0 0 0 6] 

mm^m^^?>ittt(o^m *i§iqf±, (a) (a) 

SffijiSt^a, (b) 7:i;/-/>tt*KSIrWi-57':^:& 

y (B) < 1 1> 1 i@^±»3i^ 

u^-tt^fiSftrfiig-^^^i-a^li^ifti. fciut (c) St 

[0 0 0 7] 

[000 8] <^mimtmmms&m> 

(A) TA-^tJ y BTi^tt^m-a-ft : *^B^tcfflv^fci^^ 

(A) J^5>ii. r/l'*yiij^tt^:frt-5*a-^* (£A 

rr/i-;!? y ^J^f4*m^* (a) T-i=i!). 

(a) */^5K:^v'^^£^#i-5 7i>*/^S#ttC^fe^ 
as 1 -5 03*%, iif*L<«5~4 0S«%, #f,i 
if*U<t± 10-30 mm%. (b) ^^/"/HfeK 



%. SF4L<it5~4 0fi»%. #ilSf*U<&10~ 

3 0fiM%.tiJ:tJf (c) fl*,«7i?55?>'i'a#mtl'a'4^^ 
il^5-8 0i*%, *fSL<il2 0~7 0mft%,# 
Cl^fS L< iiS 0-6 oafi%le, ^ifflffT-7i^:*/l'^fe 

[0 0 0 9] (a) *A'5K=^->-A-£«rW1-5 7i^A;l'a 

(a) J i: 1,^5) HT/l-* ]J Rrjgtt^a^fl; (A) (^T 

^To::^-y^';^M-5 3 0 0) . y^'^L'K^y fc Kd^ 
Tn--y^'J^M-5 4 0 0) , T^' !^ /U'^^'f ^- (tfi 

0) . 2-t Kn^i>'-3-73;y3f-:^:/crf/i^r4' y 

-5 7 0 0) jfcfW^/^y-V^VBE; 7-'!' 

[0 0 1 01 ±5E;^i£Tff»fc*L5T;u;i;y 
* (A) t t-r&ftSA/v^^i'yi'aft^^ (a); tc** 

5-4 0mS%,!^tC^f*U<f± 10~3 0a*%.T- 

[0011] ih) y^y/'-/v'^im&^^-t^J'Ji} 
it-^m (b) J tv^5) i:LT(±,M:t.tfp-t;Kn:3i. 



Tyyw-6-j< h#v'7iy-/K 4-Ty/v-2-7t 
f=^-v'73iy-/K 4-Tyyl'-2, Q-\?:^}-^iyy 
^ J — /K 4 -T y ivis^^iy- 2 - t Kn :^-->'^>-/'7 

SF*Lt\ T/u* y Bi^tt**^^ (A) 
^y-yi-tt^iStift^ife (b) i;ftjfci-5«fiSt*tett, 

j|^l~5 0S»%T'fc'». *f4L<J15~4 0S»% 

fi^#:(?>^^-?l:*5+3>(cj:^|st.-f , l^ff 2 0 ^ mJ^Jl±(0 
[0012] ^fc. 7^y-/H47K^»b^* (b) C 

il$Hfc7^y-/H4*SSft^#r (b) ffiSg^it:tfflv^ 

srtt^-r-^s^ 7^y-/H47Kii£fta-* (b) W 

-Tir h^->';^'?"U'V, p '-■>'J'X3i^^y7^^V'^^ p 

20 - t e r t p-tert-^h^ 
->'*/l':S=P^->';^^V>'. p - t e r t -^^)V'J'9- 

(b) SL^^-thmm-m-M^-fh^hii-x^^^^ 

[0013] ( c ) ft!l£??5 

(JiiT, rmro^i^^Mk-a-ife (c) jti/^S) (1. it 
LTr/v*y nfi^tt^s^ft: (A) (Tiwm^'^'^m^ 

\\L^m (c) irLTH, (;^^) T ^' D ^P^T /l-^/V^ 

T^fjvm. {^^) T^'y/^KTy-y'^^x7'y^?i, 

40 y V— s e c--f'}-!\' 9) Ti^Ul'—h-. t e 

r t-yf^v'i- (p( i?) r^' y u- VT'n evi^ 

i?) Tii'y U-h. n-'-=^v'yi' y 

rj^yu-h. c^T'tJfU'V^^y a -yv 



^^ 9') T^v^^~h. ^) rk 

mt\f:^')^yfi:)£(nmmt^m,^mt^m: i, 
v>5ri^s-e#. r/p*y Ca)| ^ficfi 

Ol;£%-!?. J^iiliifiL<tt3 0~6 0SS%-C'fo5„ 

10 0 14] T^i-;* y Rr*gtt*m^* (a) tsajgi-s 20 
7'ntru'yi^ya-/i':feif«)TA'=i-;'Pg;7^h7 

y!?'y a-/V^y^^yP3^-5r^K T'nt'VV'yya- 

KS^T'^^K 2-t: Kt2^->ynf:t^^®:ii^ 
2 - b Kn '>-- 2 - l^:tyK4^f"yi'. 
2-t KpdE^v— 2-;>«f-yl'7'nf;i->'ifa:5^i., 31 ^ 

h=%v'yutf;r>^3:^/K 3-3: h:af->yctt':^-vge 



[00 15] ^fc. 7i^*/l^*«^i^*5(t5fi^tt!«i 

2, 2' -T'/1^:^'<'yyf=-n=by^. 2, 2' -T 
yi^x- (2, 4-v';)«f^/w<U'P^f-y^i') . 2, 
2' -T-yVf;!!.- (4-^ N^'>-2-v?7t^/l^v^yn 

K. J^v-^jv^/x^^ti^'yY-. t e r t 
dr-ytV<U'-h, 1, 1' -tfJ^- ( t e r t -y^^W 

iSSfe^bTltsS'i if *^tf S r. t :a£T- 1 So ^y'y 

[0 0 16] ±fB*fex-'#th..5r>i'* y wgtt^a^ 

(A) £r,mfi¥iS5>^*Mw(±yyw;-53:-^>3> 
i5'o-rbi£jKy;^^yvi^^-ca^l. 0 0 0-1 0 

0, 0 0 o-es>t>. iif*L<(±2, ooo~5o, oo 

0, J;f)ff*L<H3, 00 0~20, 000-t?J55„ 

5^ yftm^^fc-a-tl (D) Jtt^5) tt, 

tLT {^^) Ti'y O'T/VSSr^to (/'i') Ti^yw 
ffli.^P>tvS„ 7^y ^-h{t^t)tUT«^t 

mmt^m (b) iL-cn. 2-t kp^v'sz^f/u 
i?) r^'yi^-h. 2-t Ko*'>7°otfyi' c^^') r 

i^UU-V. 2-t KoiSf^v':^^/!' (^^5') T^'yu— 

y w-b. T'nf^p T^' y 1^- ^ y:/Dt° 
/i- y h, ■/f'/i' (7! r y 

rx)\' (^n r^yi— ^'y:/^/i' {^9^) 
r^^)v-y. t e r t (ji 9^ y 
h, -^y^/i- r^-y y-f. yr s/u 
9^ Ti; V 1^- -^^v-zp (j< ri? y ^ 

-1'y:t^^A' (;^^) T^'yU'-h, 
y^-F, 7^->;v (;^^') TiS^yy-b, -fyT'S'^U' 



(p( y u- h^rv-^^^i. (y ^> y 

yu— ^^y^v-THy^^i^^yy (pi^?) 
r^ryv— 7^y=3r->';Ky 7°P{^v^^'y:3-yv 

ct^>'7^^yi>' (^c?) r^'yv — hyi^i'n^^A 
=/v (^^^) Ti'y u-h. ^'y!K-'L'=/u (;^^) Ti> 
yt^-h. (pi^?) r^'yu— V'T-^vi^ 

T^y^l'T^.K, N-ir^/Hfoy K:^. N-r=/V;& 
K, t e r t-;d-i7^/i' (j« i') T^' y^ur? K, i^jJ 

/:nf-^i. r^'yw-h, 7-rs:y-3, 7- 
2 - 1 Kp * v'^t^yf^t y h , 

^f) TiJ-yu-F, ^^y-feo-zw T^^yv- 
r^'yyi^r^K, ji^^y/v^r^K, ;(^^) 

T^'y n:^byyi., ^ ^^L. 3^) Yf;^)x,-Y. 

{.^ 9) y u— -r yy^/i- (7! 9) r^^}v 
-h, 2 -j;g^yW'N,:¥v-^u (^^) T^yu'— h?tif© 

[0 0 18] *fc. ^-^SBttYb-g-itDtUTil, #lxtf F 

y y5^n-/l.:/ny?V b y (;^^') T^'y^-f, '<>' 

Y-/-^y^) Uf>) r^^'j i—h. i^=f-uy 
^fy=!-7vc^ (^^^) r^y u—h. y^vy^^u^^f 
y a— /i^>f (^iS^) 7^y wh, ^yaig^wv^^ya 

—jUi? T^'yi'-h. 1, 4-3^^f>i?3t--/l- 

f) T^^y^-b. T'PifU'^'^^y ^-zPi; (jj^?) r 
iJ'yu'-h, Ky ;pt^D"/u:/n/N°>'i? r*'y 

U-V, 1, 6— ^5r■^^>'v?:t-/^-::^ (jiiSf) T^y I' 

hy ^^D-;vyoy^>hy i/i!) Tifyu- 
t-y;^ (2-t Fadfv-^f^/i-) -ry-^T^^u-h 

Fy (y^?-) T^yu-F. hy^i C2-t Ktir^rv-^ 
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^/u) -fyv-r^ju-bi^ (^^) Ti'uu-v. hv 
/VA<iDv?i^y v'v^zi'a^— x^H:: T*' 

y^H8^#Jtos-tirfc:c5K^-> r^^yi— if 

r^y n>i'yi':^5^rv'P*i'7f-f^;v:xf^;v:ii-v^ 

10 -iv^ri^yxy b-/i^hy (/!^)T^'yu- 
-sv^S'jiyxy v-jvy-Yy U?) y 

h-, i^'^^^^aiyxy b-/i^>^:^rf O^') T^'yi^- 

[0 0 19] mfc^^^Vtt'FlSftit'a-ftt (B) 14, 

M-210> 0 PM-310, 

0, [S(|M-7 10 0, ISlM-8 0 3 0. ^M- 8 0 6 
at 0, 1 0 0, IHIM- 9 0 5 0, PM- 2 4 0, 

lllM-2 4 5, |r1M-6 1 0 0, |S]M-6 2 0 0, I^M 
- 6 2 5 0. I^M- 6 3 0 0, I^M- 6400, I^M- 
6 5 00 (W±, SSS^J* (*) m , KAYARAD 
R-551, PR-712, IDTMPTA, IbJHDD 
A, HTPGDA, |r1PEG4 0 0DA, ISlMAND 
A, IIlHX-2 2 0. |l^HX-620, |h'|R-6U4, 
IIlDPCA-20. DPCA-30, lllDPCA-6 

0, ii]DpcA-i2o («±, ^Mm (tt) m , 

lf;x=i-h#295, |r1300, 1^260, 1^3 12, 
30 1^3 3 5HP, 133 6 0, [S3GPT, 113 PA, 1114 0 

10 0 2 0] ^Kh^^vi^'^^-mm-km (b) i*^ 

Sr*1-S?feJl^fl£ (A) 1 0 Oi;Mgl3{::*fLT$fSL< 
t±10~2 50a»W, J:«J$f* L<i±2 0~2 0 OS 
W-iif*L<(±2 5~l 5 0fiaSi5-C*S>So 10 

5 oi[sa3^ffi;t5t*m^ff (A) t(n\m-mm< 

[002 1] (c) Sit*ti»7v?;*?/i'fi^Wi&^j 
*?&W«> (c) ]g[|tlfty-:^*/w»#M*&ffl 
(JiAT, rM=tii&7-:^*^i'a^rfl*&^ (C) h 

50 4-;^/i'*i^M, '^^-y^^yy, 4, 4' 



-7'cry'?yv, tt. h^-V-a-^/Wt^y y- 

^^/^-^;^!7I::^^^7•b 2 — <>'vf/L'-2 

/- 1 - C4-^/v7;i- y y 

if <?3T-ferb:7 ^ r>h7 

(l-iJ iS-nBTt^/k) -s- hy Ti^i^&ifro^v 
D^^Wb-g^; [1 ,2'-K'x^'?^?'/-^i.] -3 . 
3 ■.4 ,4 -xh^^ai^/K [1 ,2 ■-fX>r? 
— -1.2 J? D !a7:'i=/I^- 3 ,3 • ,4 ,4 •- 
■7^ h^73:-/WJiei'«t-;^-r S;yy'"yP!a. v*- t e r 
t-:^f^/w^•-:^-dfi)-^• K)^iif<oiail^tft ; 2,! 4, 6 

^H. mKnlrtLTtt, -r/V#=^^i718 4, 6 

5 1. 500, 90 7, CGI 3 6 9, CG24-61 

v-y V-LRS 7 2 8, yl^vy VTPO (a±, BASF 
(^) M) . ^^sndr^r 1 116, 117 3 (U±. 5^ 

3 6 (UCB (*|t) m) *ifS:^tfS^i:atT?#5, 4 

[0 0 22] JiiE Lfca-fr oSI+^i? ':^:<7^i'S^Pji*^SiJ 

»'^'r•^^£LvMt:^!fei: LT(±, i- [2-j{f"^i^-4 

-;>* -2-^/i'7^y y-l-7'o 
^-s/^-, 2— <>'-:;/W'-2-v'>^/l'r5/-l- (4 
-*/V7:*-y ->^^'>'-l a, a 

2, 4, 6 - F y ^ 

^w:^y:^=^/i^y:tp^y^y^^-i)-4h\ i,2'-t':^-Y 

O, '1';'l':^f^=.T6 5 l35cifSrW5r tiiS-CtS. r 

i-srids-et^o ^ro-teffllii, r/u*y^jg+4itfi 

■^1*: <A) 1 0 OfiagBC*itLrSf*L<f±0. 1-5 
OSSgp, J; 13 »i U< 1 ~ 3 0M*S|!,1#{^&* U< 

tt2-3 osasp-efes, rw{effla:*5im»%jyTT 
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T) ^Slt^<, SfcS om»%&ffii5t. ^Stt 
[0 0 2 31 ^^ffi02^i>j_;*:|gBgT(±, J:i*^DTy^* 

yw^i4^w-r5*«^fi^ (A) , :t^v-vtt^Mwt 

(B) , *5j;t|!®[m7i;^*/i'S^IIB*6J|iJ (C) <D 

10 [0 0 2 4] ^{fg^J t LT «, T/l-;!; y "r^tt*a'& 
(A) S5it>'=&fi£5^^^-t»W^-1^5r t^isr-t, 

T^viJ y -BlStt^^a^* (A) Sr® 

c?e>(^, N-j«^;i'*;i'Ar5 K, N, N- 

i?^ f^/w*^vAr 5 K, N-jif^/i'^y'PAr-y k, n 

K, N-jjJ^yi^fo y K>', v^7«f'/i':^^i'^^->K, ^ 

2D /I'T-feb^', 'fy*!B>', ^T'y^i'i^, 1 

-:^^'!?/-yK l-y-^-y-yK •^Vv'^>T/l'='- 
[0 0 2 51 ^ite>ro^«I^^Jwtf-e, #^5^ 

^ ^/U^ y ai'^/l'^t— T/U, y =1 — y 

/KiDT/V^/V:3i— r^wr-feT"- MS ; 3 S ^->:/n 

[0 0 2 6] *?g?^ro^j!tjti«ii4i»aiafi£«i-(t, »s 

40 JtSiJtLTd, fnifp-^L-, --ivy^yy, tKD^f 
yv, y^^>'yyl'-, t e r t -y^/U^UT ='-^1', 

4, 4'- (1 -^^/l'3i^y-r>') ifx (2-y-^/i' 
yu) , 4, 4 '- (1 -^^'^/I'Ji^yT^V) f 
^ (2, 6-^:^>^/^7^y— ^u) , 4, 4' - [1- 
[4- (1- (4-t Ko^i/^i^/t-) -1-7'^yi' 
ji^yw) :7ji^/U'] :E^yTy] tfxyaiy— 4. 
5D 4', 4"-3i-5^yxv h y (2-^^;V7iy- 



#ffl2 0 0 0-3 9 7 0 9 



1, 1, (2, 5-v?j!^^v-4-t Kn^ 

Wi-SftS^ft: (A) 1 OOfiSaJ{^*fLTSf*L<tt 

[0 0 2 7] ^?tmff>mn^fm.mmmsminm. mm 

fyX-fiBM- 1 0 0 0, BM- 1100 mh, BM 
'^^^-^±S) , ji^yr-yi^P 1 4 2D. IKIF 1 7 2, 
I^F 1 7 3, I^F 1 8 3 (KX±. ±ti:;^-^ y^it^nm 
(.m W) , 7n7-KFC-135. |S]FC-170 
C, IlFC-430. IrIFC-431 (et±. ft^J^ y 
IS) . f—ya:^s~i 1 2, l^s-1 1 

3. IrIS-131, IS3S-141, |^S-14S (jy. 
±. Ilim^ 13) , SH-2 8 PA, 9 0, 

fRl~I93, SZ-6 0 3 2, SF-8 4 2 8 

TmSg ^ itT V ^ 5 7 5/ ^ ^^ffiffitt^fij SrSffli- ^ i t ;Ji 

tt^*i-rs*a^* (A) 1 oomissics^LTjfSL 

<«5ai:gBfilTT'fe5» 

[0 0 2 81 :^^m<r>mnittfmmmmmiziii. s« 

t (O^ttt It fR] ± ^ •& S ^^gfiSfl ?r ftffli- 5 ' <t 

v'v' y ^!^sm»iS. 7 - ^ y a =^'>:/o f ;P f y 

7 y->T-^- hyp i^/u- h y 
h ^ 7 - / y D f^u N y h 

iX^V, 3- (3. 4-:^^^iyi^if ti-^^^y/y) 

ga-a-»«. r^i'^y Rfj&iiftfi^ft: (a) lobsmgu 

[00 2 9] * fc. i?i%m(r)mmim.'&m^m^m\^ 

fci^, ^ot-^^if, n-HM. i s o-»S. 

p-h Kn=3fv^Sl=il. 2-k Kn^->JtU^^S. 3 
-t KP^S^-XtV^^^, 4-t Kn^iXftV^A^, 5- 
t Kn^WV^^'yt'®, ~>y :^¥v^/j:^fwt Kp^ 
-y^y^^j^i-^yg^: ■>^r>^, ^^/v^^/i'^, 
rvftf^-S!, W^M. '<i>='>'m. ^^-^-^ Kp-7 



2-v'^'p-.dfi^v-;;;j,/P#V^, 1,2. 4 n 

'-^-y->'hy:*;'i'#>'ie> hyj^y^Mi. fp^y^ 

^/i-^y^, 1. 2, 5, 8--^-7;5'l'>xh7*/L'*' 

tK h y */w^;^/Hfe, *t7K-7 L'-r ^-^^ SIA'-^f-t: K 

^'5-;'^'^, 1, 2. 3, 4-y^yxh5*^>d?>-S^ 

m^^y^^m. 4S7Rfc°p^ y y h y J' y -y b 

[003 0] ^ btr, *^Sro!Sft*filH44tl!gffifiE#!lc 

^/V^'. -O'hi-'fh. v?/i'=':=e'A->y-^-h, 
«:if«^t:RM:^;aB&*. sje, l^le. 

— ^'^V hU--:;/ K6 B, M^j/ KR, -O-i^ 

■iPy^:x.u-^ y9'Pi^7=->y/U-^ y^vi'yT^y 

L<{i, #?3H5iiiafi£!|*(r*rLT5oM»%eiT-e*) 

[0 0 3 1] JSfeM^«flliMfifefeg)Plilt : : ^l£Wg)ja 

^feJnLiil.^ig^!^t±, BlIiH (A) , (B) , (C) <i> 

>yu>y^/i'9-f£i£i:m^X'&^^-iitim^ti?} 

m^m^^mi.x-hi:h\ 

[0 0 3 2] mik^mi±mmm^m<D^m sx±^-<fz 
i. 5 fi^?&m<omMi^i±mmm0.mimm::ft-\::x. 

so ttcD^li «3t;g) ^^L, r*x&£t5t[-ft!i>3#(tT 
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